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In skin wound healing, Langerhans' cells (in contrast to epidermal melanocytes) are
present in the migrating epidermis throughout the entire epithelialization. In hiopsy speci-
mens taken 48 hours after wounding, few Langerhans' cells were found labeled with tritiated
thymidine; other labeled cells were seen 5, 6, 7, 10 and even 16 days after wounding.
The uptake of tritiated thymidine by Langerhans' cells indicates once more that these
cells are viable and not worn-out pigment cells.
In previous papers (1, 2, 3) we described
the response of keratinocytes and inelanocytes
in skin wound healing and reported that the
proliferation and migration of epidermal melano-
cytes six days after wounding coincide with
the epithelial closure of the wound. Our results
indicated that throughout epithelialization the
response of these two cpiderrnal populations to
wound stimuli is temporally dissociated; kera-
tinocytes mobilize, migrate, and proliferate
within a few hours after wounding whereas
melanocytes proliferate only when the epi-
dermal continuity has been reestablished.
In this paper we report the response to
wounding of a third population of cells in the
epidermis, the Langerhans' cells.
MATERIALS AND METHODS
Six young healthy male rhesus monkeys (Mecoca
muletta) weighing between 3 and 5 kgs were used.
Under aseptic conditions, two cuts 10 mm long
and 3 to 4 mm deep were made with a surgical
blade on the thorax of each animal. The wounds
were not sutured nor was a dressing applied. One,
2, 3, 4, 7, 9, 10, 11, 14, 15, 16 and 18 days later, 2.5
microcuries of tritiated thymidine (hereafter ab-
breviated 5HTdr; specific activity 6.7 c/mM; New
England Nuclear Corporation) were injected intra-
dermally at the wound sites. Biopsy specimens, ob-
tained one hour after the injections, were fixed in
10% formalin, stained by the gold chloride tech-
nique of Gairns (4), and embedded in paraffin.
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tions 6 o thick were cut, deparafined, rchydrated,
and dipped in NTB1, Kodak emulsion. The dipped
slides were exposed for one month at 4° C. in light-
proof plastic containing Drierite and developed by
the technique of Messier and Leblond (5). Paren-
teral injections of phencyclidine hydrochloride
(Sernylan), 0.5 mg/kg body weight established
basal narcosis at the time of the skin biopsy. To
avoid possible diurnal changes, all biopsy speci-
mens were obtained at the same hour of the day
(11:00 a.m.), although such changes reportedly do
not affect wound healing (6, 7). The monkeys were
kept in individual restraining chairs in a room with
a constant temperature of 21 2° C. and were fed
a standard commercial monkey chow with water
ad libitum.
RESULTS
Since we have already published a full re-
port of wound healing in the skin of this mon-
key (1), we shall confine ourselves to a brief
summary. Bleeding was slight in these wounds
and leukocyte infiltration around the wounded
area occurred five hours after wounding. Within
20 hours the epidermis mobilized and com-
menced to migrate inward beneath the leuko-
cytic layer, through the intact dermis, and
along the margins of the wound. Two or three
days after wounding, the inward migration of
epidermis had advanced enough to reach the
deeper fibrin threads and wound exudate,
where the epiderma.l tongues turned toward the
center of the wound and continued to spread
centripetally. The streaming epidermal fronts
finally joined on the fifth or sixth day and
fused, reestablishing epidermal continuity. The
Langerhans' cells, present in the migrating epi-
dermis throughout the entire epithelialization,
were found in the advancing epidermal tip one
and two days after wounding (Fig. 1) and in
the central area of the wound 7 to 16 days
after wounding (Fig. 2, 3). The morphology of
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these cells remained remarkably constant. In
biopsy specimens taken 48 hours after wound-
ing, we found a few Larigerhans' cells labeled
with aHTdr in the advancing epidermis; other
labeled cells were seen 5, 6, 7, 10 and even 16
days after wounding. A labeled La.ngerhans'
cell is seen in Figure 4; it can be distinguished
by the size of the grains of reduced silver pro-
duced by tritium, which are larger than those
of precipitated metallic gold impregnating the
cells. Silver grains are larger than the pre-
cipitated gold, and the range of the a-particles
is located about one micron above the nuclei.
DISCUSSION
The uptake of "HTdr by Langerhans' cells
throughout the process of epithelialization pro-
vides further evidence that these cells are
viable and not worn-out pigment cells.
We reported earlier (3) that epidermal
melanocytes begin to migrate over the wound
and proliferate on day 6 after wounding when
the incisional gap has been closed by the
"tongues" of keratinocytes. Whatever the na-
ture of the stimulus provided by wounding,
keratinocytes, melanocytes and Langerhans'
FIG. 1. Langerhans' cell (arrow) in the migrating cells respond to the damage, by migrating and
epidermis of a 2-day wound. Gold chloride. x 178. increasing their mitotic activity. This behavior,
Fic. 2. Vertical section of a 7-day wound. Note the Langerhans' cells in the regenerated
epidermis. The arrow points to a Langerhans' cell in the collided fronts of the epidermis.
The wound exudate and the fibrin treads under the epidermis had been wiped off by the
gold chloride stain. X 120.
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FIG. 3. Section of a 10-day wound. Langerhans' cells in the area of fusion (broken line)
of the regenerated epidermis. The encircled Langerhans' cell can be seen magnified in Fig.
4. Gold chloride.>< 200.
however, is temporally dissociated; keratino-
cytes and Langerhans' cells mobilize, migrate,
and proliferate concomitantly within a few
hours after wounding. Melanoeytes, on the
other hand, migrate and proliferate only when
the epidermal continuity has been reestablished
(2, 3). Such a different response strengthens our
belief tbat Langerhans' cells and melanocytes
are not related.
Recent studies of the ultrastrueture and
histochemistry (8, 9, 10) of Langerhans' cells
have expanded our knowledge of their mor-
FIG. 4. The same Langerhans' cell as in Fig. 3 (arrow) but at higher
show the 'HTdr uptake. Gold chloride. X 480.
magnification to
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phology, but their function and origin are
still unknown. Despite our inability to detect
their turnover in normal epidermis, we have
established that Langerhans' cells proliferate
after TJ.V. irradiation (11) and after wound—
ing. Perhaps under normal conditions these
cells are relatively quiescent, with a low and
variable turnover time. Studies now in progress
may shed some light on the significance of
these cells and their relationship to the pro-
liferation of keratinocytes.
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